Several scholars have claimed that childhood bilingualism may enhance development of linguistic awareness. In the present investigation, metalinguistic ability is studied in terms of the dual skill components outlined by Bialystok and Ryan (1985) : control of linguistic processing and analysis of linguistic knowledge. A total of 38 English-Swedish bilinguals, assigned to two groups according to relative proficiency, and 16 Swedish monolinguals, all aged 6 to 7 years, received three tasks: symbol substitution, grammaticality judgment, and grammaticality correction. Effects of general bilingualism were found on tasks requiring a high control of linguistic processing, thus replicating previous findings. The results indicated that a high degree of bilinguality may also enhance the development of linguistic analysis. Moreover, it was found that certain metalinguistic skills -especially control of processing -were more readily applied in the subjects' weaker language.
During the last decades of psycholinguistic research, the role of bilingualism in cognitive processes has been highlighted in a number of investigations (see, e.g., Hakuta & Diaz, 1985 , for a review). Many researchers have argued for a bilingual advantage in certain cognitive functions, such as those involving symbolic flexibility (Ben-Zeev, 1977; Ianco-Worrall, 1972; Peal & Lambert, 1962) .
In a classical study by Ianco-Worrall (1972) , a number of bilingual and monolingual children completed a word substitution task (cf. the sun-moon problem in Piaget, 1929) . It was found that bilingual children realize the basically arbitrary relationship between a word and the object it denotes earlier than do monolinguals, thereby confirming a claim made four decades earlier by Vygotsky (1975) . These findings were later supported in a study by Ben-Zeev (1977) . One of the central theoretical assumptions underlying this conclusion is that the bilingual situation, in which children experience two different symbols for almost every object in their environment, has an enhancing effect on their sym-bolic development. Moreover, in the same study Ianco-Worrall (1972) reported that young bilingual children analyze the similarity of words along a semantic rather than phonetic dimension at an earlier age than monolinguals. According to Ianco-Worrall (1972) , these results support the conclusion that childhood bilingualism speeds up concept formation skills.
These conclusions were challenged by Aronsson (1981b) , who argued for a specific metalinguistic advantage. She suggested that bilingual children's advantage on tasks that tap the sound:meaning and meaning:referent distinctions may stem not from conceptual insights, but from a sensitivity to formal linguistic features. She argued that the experience of discovering multiple ways of naming the same object is not exclusive to bilingual development. Rather, it is probable that the monolingual children have the same experience when discovering the synonyms of their native language. Thus, it would not be very likely that bilingual children would take a cognitive leap by discovering dual lexical systems. According to Aronsson (1981b) , a more reasonable explanation of the superior performance of bilingual children might be that, in learning two ways of constructing the same linguistic (grammatical) form, bilingual children become linguistically aware (i.e., are able to reflect upon formal aspects of language) at an earlier phase than monolinguals.
A metalinguistic framework
It seems plausible that the early findings reflect not a conceptual advantage on the part of bilinguals, but a metalinguistic one. In recent years, a substantial amount of research on bilingualism has been focused on metalinguistic performance.
Broadly defined, linguistic awareness entails an objectification of language; it is the ability "to look at language rather than through it to the intended meaning" (Cummins, 1978, p. 127) . It applies to all levels of language and is instantiated whenever people reflect on rhyme, synonymy, or grammaticality, to give a few examples. However, issues concerning the specific nature of this ability, such as the mental processes underlying metalinguistic performance, its development during childhood, and its implications for future linguistic and cognitive growth of the individual (e.g., Clark, 1978; Ehri, 1975; Levelt, Sinclair, & Jarvella, 1978) , have been subject to over two decades of extensive scientific debate, which is still marked by a general lack of consensus. Although a thorough review of the field falls beyond the scope of the present work (but see, e.g., Birdsong, 1989) , a rough distinction may be made between studies that conceptualize the development of metalinguistic ability as a process by which initially unreflected mental representations of language become explicit (cf. Bowerman, 1982; Karmiloff-Smith, 1986 ) and those that tend to focus on the information processing aspects of metalinguistic performance and the ability to regulate the mental processing of linguistic material (cf. Cazden, 1976; Hakes, 1980) . An elaborated theoretical model which combines these two aspects has been outlined by Bialystok and Ryan (1985) , who defined metalinguistic ability in terms of two skill components: analysis of knowledge and control of cognitive processing. The first component refers to the mental representation of knowl-edge within the linguistic domain. The process of analysis is responsible for "restructuring and recoding conceptual representations organized at the level of meanings . . . into explicit representations of structure organized at the level of symbols" (Bialystok, 1993, p. 221) . Accordingly, the process of analysis entails a reorganization of linguistic knowledge into abstract (i.e., formal and/or symbolic) categories as well as their explication (cf. Karmiloff-Smith, 1986 ). The second component, control of processes, refers to selective attention: that is, the ability to monitor and regulate the processing of information. The control component thus concerns the intentional selection and application of knowledge employed in solving metalinguistic problems (Bialystok, 1986 (Bialystok, , 1988 (Bialystok, , 1991 (Bialystok, , 1993 (Bialystok, , 1994 Bialystok & Ryan, 1985) .
It is important to note that, in view of this framework, metalinguistic ability is not seen as a set of exclusively linguistic or cognitive skills (cf. Hakes, 1980 , on a Piagetian perspective). Rather, it develops along with linguistic, cognitive, and metacognitive skills (Bialystok, 1986) . Furthermore, the model implies a continuity between linguistic and metalinguistic performance; a task becomes metalinguistic when relatively high demands are placed on the two components (Bialystok, 1986) .
Although both analysis and control are said to be involved in all language use (Bialystok & Ryan, 1985) , empirical studies need to separate the two skills (to the extent possible) if each component model is to gain validity. To do this, one needs to design empirical tasks that call for high levels of one component at a time. A detailed factor analysis involving eight metalinguistic tasks, reported by Ricciardelli (1993) , supported the construct validity of the two skill components. Tasks constructed to assess subjects' control skills typically involve the selective processing of different aspects of language (e.g., Bialystok, 1991 Bialystok, , 1993 Bialystok & Ryan, 1985) . To some extent, grammaticality judgment tasks require such skills in that their completion involves focusing on form rather than meaning (i.e., the primary object of focus in everyday language use). In order to increase the demand for control skills in grammaticality judgment tasks, Bialystok (1986 Bialystok ( , 1988 and Bialystok and Ryan (1985) semantically distorted some of their test sentences, thus making their meaning anomalous. Completing such tasks, the authors argued, requires considerably more control over linguistic processing than is needed in grammaticality judgments of meaningful sentences, since anomalous sentences force subjects both to judge grammaticality and to suppress meaning (i.e., to make sure that only the form of the sentences is processed).
Obviously, grammaticality judgment tasks also require knowledge of which linguistic forms are correct and which ones are not. Bialystok (1986 Bialystok ( , 1988 thus used grammar judgments of meaningful sentences to assess subjects' analysis skills. Additionally, to increase the demands for analyzed representations, a correction task was employed in the 1986 study. Here, subjects were asked to identify the particular morphological or syntactic features that were incorrect and to replace them with more appropriate ones, which would require relatively advanced knowledge of the formal linguistic system. Ricciardelli (1993) reported that, while judgment tasks (meaningful sentences) do not measure analysis skills very well, correction tasks do. An even more precise measure of analy-sis skills should be obtained by asking the subjects to explain why a certain grammatical detail (e.g., an inflection) is wrong (cf. Galambos & Goldin-Meadow, 1990 ).
Metalinguistic performance and bilingualism
Empirical investigations carried out by Bialystok (e.g., 1986 Bialystok (e.g., , 1988 show a bilingual advantage on tasks requiring a high control of linguistic processing, in accordance with the predictions made by the investigators. The findings are interpreted in terms of the early bilingual experience of dual language systems as well as the subjects' frequent attention to formal aspects of language. In tasks that demand high levels of analysis, the results are mostly inconclusive. In the 1988 study, the "more bilingual" children performed significantly better on the analysis tasks than both the "less bilingual" and monolingual children. However, the author noted that this may be an effect of these children's higher overall proficiency in their second language (Italian); they maintained that the clearest effects of bilingualism are found in the control domain.
However, it could be argued that frequent attention to linguistic form in two languages should support the explication of linguistic structure, such as grammar(s). In a comparative study of preliterate bilingual and monolingual children's grammaticality corrections, Aronsson (1981a) found that the bilinguals were superior in eliminating syntactic errors. Similarly, Galambos and GoldinMeadow (1990) found that young bilinguals in Spanish and English detected more grammatical errors than did monolingual children from either language. Furthermore, the youngest bilinguals (preschool age) made more formal (i.e., grammar oriented) corrections and gave less content-based explanations for the errors that were found than their monolingual peers. In the older groups (first grade), content-based explanations were rare, and most of the children based their explanations on grammatical features, although the largest proportion of such explanations was found in the bilingual group. In line with the findings of Aronsson (1981a) , these results would suggest that bilinguals can access knowledge of formal aspects of language somewhat earlier than monolingual children. In Bialystok and Ryan's (1985) terms, both studies may reflect differences between monolingual and bilingual children in levels of analysis. Aronsson (1981a) noted that bilingual children may need to cope with interference between the two languages (cf. Leopold, 1978) and thus may become more sensitive to grammatical errors. She also pointed out that bilingual children may be exposed to distorted speech at home (i.e., the second language of their parents) and standard speech outside the home environment. In addition, they may be required to make frequent translations between their parents' native language and a second language. Due to such communicative practices, bilingual children could be expected not only to discover linguistic form at a relatively early age, but also to build hypotheses about word order, sentence structure, and many other formal features of the utterances they use and hear. In other words, it would seem reasonable to expect that the bilingual situation could affect not only children's ability to master linguistic processing (as demonstrated by Bialystok and her associates), but also their mental representations of language. In particular, one would expect a somewhat earlier onset of linguistic analysis in bilingual than in most monolingual children, for whom explicit representations of language may be of lesser importance for everyday communication.
Another question related to the bilingual situation concerns children's relative metalinguistic skills with respect to the two languages. If, in fact, young bilinguals carry out metalinguistic operations in everyday language practices (e.g., by attending to and correcting the formal aspects of their own utterances and, presumably, those of other family members as well), it would seem reasonable to think that the target of such operations is their L2. Interestingly enough, this might imply that they should be more skilled in carrying out certain metalinguistic tasks in the weaker of their languages. Accordingly, the difference between the first and second language should be more clear in tasks demanding control over processing than in those involving analysis of linguistic knowledge. However, this hypothesis remains to be examined, as no relevant findings were reported in previous research.
To summarize the empirical findings, it would seem that there is indeed a link between early bilingualism and aspects of metalinguistic awareness. Using the framework of Bialystok and Ryan (1985) , it seems plausible that childhood bilingualism may promote the development of control of processing skills, which would imply some degree of cognitive flexibility in metalinguistic performance. However, it has been pointed out that there may also be reasons to expect that the linguistic representations of bilinguals develop (i.e., are more analyzed) somewhat earlier. On this issue, however, prior empirical findings seem equivocal.
Although it is this author's belief that viewing children's metalinguistic ability in terms of skill components can facilitate our understanding of the role of childhood bilingualism in (meta)cognitive development, a few comments on the empirical anchoring of this framework should be made. First, in the study of Bialystok (1986) , the results supporting the notion of a bilingual advantage in children's metalinguistic awareness (specifically in the control of processing skills) are strictly based on comparisons of bilingual and monolingual children. Such a design may well capture the differences between bilinguals and monolinguals with respect to metalinguistic skills, but it does not provide evidence for a causal relationship between bilingualism and metalinguistic awareness. As Hakuta and Diaz (1985) pointed out, there may be quite a few variables "that differentiate the bilingual from the monolingual other than simply that the bilingual speaks two languages and the monolingual one" (p. 329). One way to reduce, if not avoid, the effects of many extraneous variables is to study how the degree of bilinguality relates to metalinguistic awareness: that is, to study this relationship within a bilingual sample (Hakuta & Diaz, 1985) . This was done in one study (Bialystok, 1988) in which earlier findings were replicated, thus giving further strength to the notion that bilingualism enhances metalinguistic development. Perhaps the best way to eliminate many extraneous variables is by using a longitudinal design, but no such studies have yet been reported.
The second annotation concerns the grammaticality judgment task used by Bialystok (1986) in which the average test sentence contained as many as 13 words. One might wonder whether the length of the sentences may have impaired overall performance by placing relatively high demands on the subjects' memory and attention. This task might have been particularly difficult for subjects as young as 5 years and, consequently, may have contaminated the results. Unfortunately, it is impossible to tell whether this potential problem is present in other experiments carried out by Bialystok (see, e.g., 1988) .
Aims of the study
An important way of determining the adequacy of a given theoretical model is to test whether it is supported by results from investigations carried out by several independent researchers. To the best of my knowledge, the dual component model of Bialystok and Ryan (1985) has not been cross-validated in bilingual populations. However, in a monolingual setting, Ricciardelli (1993) examined the construct validity of the two components by giving 5-to 7-year-old children a number of metalinguistic tasks (e.g., word order repetition, symbol substitution, grammaticality judgments, and corrections). In general, the findings supported the construct validity of the theoretical model of Bialystok and Ryan (1985) , although the two skill components were not unquestionably distinct. This does not argue against the model; considering that both components are assumed to operate, to varying degrees, in all language use, a total separation of the two components should not be attainable.
The present investigation is designed to allow comparisons between monolingual and bilingual children as well as between children representing different levels of bilinguality. Also, by keeping the test sentences short, unnecessary loads on working memory are avoided. However, perhaps the strongest reason for further investigations within this framework is the lack of conclusive data concerning the analysis of linguistic knowledge. Accordingly, particular interest is paid to this issue. Finally, the present study examines the relation between the languages of bilingual children in metalinguistic performance -an issue that has been completely overlooked in previous research.
METHOD

Sampling
An introductory letter presenting the investigation was sent out to all schools in the Stockholm area which provided a preschool program for bilingual children. The two schools with the highest number of preschoolers with a bilingual (English-Swedish) background were chosen for the study. The present sample represents nearly 95% of the bilinguals aged 6 to 7 years enrolled in the English programs of those two schools. The remaining 5% could not participate due to absence during the period of testing. The monolingual sample represents over 85% of the children with an entirely monolingual background in one of the two schools. The remaining 15% were omitted due to absence or lack of parental permission.
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Educational setting
According to the Swedish educational curriculum, children start school at the age of 7. It is common practice, however, that the last year of preschool is spent in close connection to the school, most often in a separate section of the school building. These classes, commonly referred to as sexårsgrupp 'six-year-group', follow the general schedule for class activities and breaks. At the time of the study, no national curriculum was available for the preschools (i.e., including the six-year-groups), presumably resulting in varying local practices with regard to intensity and type of formal training. However, the bilingual programs of the two schools considered here were very similar in this respect, both including similar types of language training activities (storytelling, singing, etc.) with a stress on English, but with daily Swedish sessions. Also, both programs provided beginning literacy training, primarily in English. Although the reading and writing sessions were not compulsory, most children seemed to participate in these activities. Similar practices applied to the monolingual six-year-group, which was parallel to the bilingual group in one of the schools.
Both schools were located in middle-to upper-class areas in the Stockholm area. Over 90% of the children in this study lived in the same location or in other areas which, from a socioeconomic point of view, are generally seen as equivalent.
Participants and procedures
A total of 40 bilinguals and 16 monolinguals participated in the study. The children's age ranged from 6;4 to 7;3 years (M = 6;78, SD = .26), with the exception of two 8-year-olds in the bilingual group, who were later excluded from the sample. Of the remaining 54 children, 30 (56%) were girls.
According to the teachers, most of the bilingual children had at least one English-speaking parent. Those who did not had spent several years in a country where English was spoken as an official language. All the bilingual subjects were highly proficient in English, which was spoken in class except during the Swedish sessions. All of the children had at least basic knowledge of Swedish, which proved to be the primary language during breaks and out-of-class playtime. As for the monolingual participants, it was made certain that they had no foreign language background so as to enable comparisons between the groups.
All children were tested individually at school and during classtime. The test sessions were arranged in small classrooms, familiar to all of the children. Test materials included three tasks, presented in the following order: (a) picture vocabulary, (b) symbol substitution, and (c) sentence judgment and correction. All subjects received the same tasks in Swedish. In addition, the bilingual children received an English version of the tasks, presented by a Swedish examiner who was a native-like speaker of English. Each session lasted approximately 32 minutes for bilingual subjects and 18 minutes for monolingual subjects. The bilingual children were free to choose either one of the languages to begin the session. All sessions were audiotaped and transcribed verbatim. Testing was conducted with the permission of both the children and their parents. (Dunn, 1965) , Version B (pp. 40-60), was administered to the bilingual group, one half in English and the other in Swedish. The choice of PPVT sections was guided by a pilot study in which a number of items were compared in terms of their level of difficulty in English and Swedish. Responses were coded as correct only if the subjects were able to identify the pictures in the appropriate language. The difference between each subject's scores in the two languages provided a measure of bilingual vocabulary balance, whereby a low difference counted as high balance and vice versa. In the present study, the bilingual children generally performed better on the English part of the task, as can be seen in Table 1 . In total scores (i.e., out of 24), the PPVT mean was 17.22 (SD = 4.83) for the English part and 12.47 (SD = 4.03) for the Swedish part; this can be compared to the monolingual mean of 16.13 (SD = 2.16).
An index of the subjects' bilingual balance was formed based on the differences of the two scores for each individual. The index was then used to separate the children into a highly bilingual group and a partially bilingual group. The median difference score of 5.00 points (M = 5.66, SD = 4.52) split the bilingual group into two equal halves. Statistics for the two groups are shown in Table 1 .
Children in the two groups seemed to differ less in their English vocabulary, where the partially bilingual children attained somewhat higher scores, than in Swedish, where considerable differences were noted between the two groups (Table 1 ). These differences were statistically secured using a two-way ANOVA, F(1, 36) = 6.83, p < .05, for group effect; F(1, 36) = 27.33, p < .0001, effect of language; and F(1, 36) = 15.15, p < .001, for interaction. No significant differences were found between the two bilingual groups with respect to English PPVT scores, F(1, 37) = .78 (n.s.). Also, as a check on possible contaminating variables, a two-way ANOVA returned nonsignificant effects of age and gender on the group assignments: F(1, 37) = 2.01 (n.s.), for age; F(1, 37) = 1.68 (n.s.), for gender; and F(1, 37) = 1.21 (n.s.), for interaction. Differences between Swedish scores for all three groups were also analyzed, F(2, 51) = 23.47, p < .0001 (post-hoc levels at .001 between the partially bilingual children and the other groups). The monolinguals and the highly bilingual group did not differ significantly with respect to Swedish vocabulary.
The bilingual children's choice of language for beginning the testing session seemed related to their relative proficiency, possibly suggesting a spontaneous language preference. Thus, in the partially bilingual group, 16 children chose to begin testing in English, 2 children chose Swedish, and 1 child claimed he had no language preference and passed the choice over to the investigator. By contrast, in the highly bilingual group, 9 children could not decide upon a choice and reported that "it doesn't matter"; in this case the investigator consistently started the session in English. Of the remaining highly bilingual group, 6 chose to begin the session in English, and 4 chose Swedish.
Teachers' judgments of each subject's bilingual proficiency were used to validate the group assignments. After all the sessions in each school were completed, teachers were asked to estimate each subject's overall language proficiency (i.e., in both languages) as either high or low. Coding the teachers' judgments as an estimation of language balance (a high or low judgment for both languages was considered high balance, while high/low combinations were coded as low balance) provided a criterion measure to the vocabulary task. Yule's correlation coefficient measured Q = .70.
Literacy. Previous investigations indicate that literacy may enhance the development of metalinguistic skills (Bialystok, 1985 (Bialystok, , 1986 (Bialystok, , 1991 Ehri, 1975; Lundberg, Olofsson, & Wall, 1980; Van Kleeck, 1982) . As the present study concerned preschool children with minimal training in reading and writing, few readers were expected to be found in the sample. To investigate this, teachers were asked to estimate the subjects' literacy skills by rating each subject as a nonreader, beginning reader, or fair reader in either of the two languages. If a subject was rated as a fair reader, the teacher was asked to estimate the child's writing skills using the same categories.
Of the 38 bilingual children participating in the study, 13 (38%) were rated as beginning readers and 4 (11%) were considered fair readers. Obviously, excluding all the literate children from the study in order to eliminate possible contaminating effects of literacy would have reduced the sample by half. As it was, the readers were evenly distributed between the two bilingual groups. There were 4 beginning and 3 fair readers/writers in the partially bilingual group, while the highly bilingual group contained 9 beginning and 1 fair reader/ writer. A one-way ANOVA examining the effect of literacy on group assignment returned a nonsignificant F ratio, F(1, 36) = 1.59. In the monolingual group there were 4 (25%) beginning and 2 (13%) fair readers.
Symbol substitution. It is believed that symbol substitution tasks are closely related to both concept formation and metalinguistic awareness. The sentences used in the present task are shown in Table 2 . Prior to the task, the participants were informed that they were going to play a game where they would give a few things names that normally belonged to other things. The participants were told that the investigator would read a few sentences and that their task was to change the name of a certain word in each sentence. In the English part of the test, the participants were asked to switch the word hamburger for tiger, so that when the investigator said, for instance, "This tiger is hungry," they would repeat the phrase using the switched word (i.e., "The hamburger is hungry"). In the Swedish sentences, the word köttbullar 'meatballs' was to be replaced with slips 'tie'. The children were told that these were the rules of the game. The participants were reminded that only one word was to be changed in the sentence. They were also asked to use only uninflected forms of the substitution words: for instance, they should use the singular form even if the investigator uses the plural form (cf. "most hamburger are very fast"). This point was particularly stressed. Practice trials were carried out, with corrections when necessary, until the investigator felt sure that the child understood the task. If the child chose to begin the task in English, then the practice also began in English, followed by the Swedish trials. The reverse order was employed with children who preferred to begin in Swedish. The present task was specifically designed to place high demands on children's ability to control linguistic processing. Making correct substitutions (i.e., accepting the symbol switch) demands the recognition of the arbitrary relationship between word and referent (cf. Piaget, 1929) . In some of the sentences, it would also require that the participants tolerate erroneous grammar. The English items 1 and 2, for example, require the incorrect application of the singular form, whereas items 3 and 4 require participants to use the nominative rather than genitive form, which may create grammatical ambiguity (while not really violating grammatical conventions). In the Swedish part of this test, such ambiguity may arise in item 2, where both the singular and plural forms are correct, while successful substitutions in the remaining three items necessarily involve violations of grammar (definite form in item 1; plural and definite form in item 3; and plural, definite, and genitive form in item 4). All correct substitutions thus result in meaning distortions, while the grammatical form remains correct in the English items 3 and 4 and in the Swedish item 2. Consequently, it was expected that the English items 1 and 2 and the Swedish items 1, 3, and 4 would call for the highest degree of control skills, since their solutions required overlooking grammar as well as semantic aspects in favor of new sets of rules.
A response was judged as correct only if the child managed the substitution without adapting the new word, semantically or grammatically, to the rest of the sentence and without adapting the sentence to the new word. Scoring was based on the number of such successful substitutions.
Cromdal: Metalinguistic skills in young bilinguals Figure 1 . A two-dimensional model illustrating the four different types of sentences used in the grammaticality judgment and correction task.
Sentence judgment and correction.
A number of previous studies have used grammaticality judgment tasks to tap children's metalinguistic skills (e.g., Aronsson, 1981a; Bialystok, 1986 Bialystok, , 1988 Bialystok, , 1991 Bialystok & Ryan, 1985; Galambos & Goldin-Meadow, 1990) . The present task consisted of two sets of sentences: one in Swedish and the other in English. Each set contained 16 sentences which were divided into four subsets, each subset containing four sentences of the same type. Consequently, there were four types of sentences. These were constructed along two linguistic dimensions, semantic and grammatical, as shown in Figure 1 .
Similar to the studies of Bialystok (1986 Bialystok ( , 1988 and Bialystok and Ryan (1985) , this task concerned judgments of the grammatical, not semantic, acceptability of the sentences. Correct judgments of the grammatical meaningful and ungrammatical meaningful sentences require a knowledge of grammar as well as the ability to concentrate on language form (analysis component). This last skill becomes even more imperative in judging the grammatical anomalous and ungrammatical anomalous sentences, where only the formal aspects should be attended to and meaning must be suppressed (control component). All test sentences employed in this task are shown in Table 3 .
In constructing the sentences, attempts were made to keep the vocabulary quite simple in order to avoid any bias that might stem from the subjects' not understanding some of the words. Furthermore, to make comparisons between the bilingual and monolingual groups more reliable, the goal was to make the Swedish and English sentences as equivalent as possible in terms of the number of words and syllables. However, since Swedish words tend to be longer than English words, the total number of syllables in the Swedish sentences is somewhat higher (16%) than it is in the English part of this test. The English sentences average 6.25 words, while in the Swedish part the corresponding figure is approximately 6.19. Galambos and Goldin-Meadow (1990) found that grammatical errors concerning comparative adjectives were the hardest for the monolingual English-speaking preschoolers to detect. Incorrect use of collective nouns was found to be the easiest detectable error, followed by word order distortions. In designing the present test, it was important to construct grammatical distortions that were comparable for Swedish and English. As English collective noun constructions are impossible to translate into Swedish, word order errors and incorrect com-Cromdal: Metalinguistic skills in young bilinguals Det gamla tåget aldrig till stationen kom 6 'the old train never at the station arrived' adj. comparison Bebisar sover mycket mest än stora barn 10 'infants sleep much most than big children' -Berit är smartare i hela klassen 14 'Berit is the smarter in the entire class' parative adjectives were used as the two types of grammatical errors in the ungrammatical (meaningful and anomalous) sets (see Figure 1 and Table 3 ).
Participants were presented with a drawn picture of an 8-year-old boy named Sune, who had quite obviously just woken up. They were told that Sune (a wellknown character in Swedish books and TV programs for children) was about to say some things, which would be read aloud by the investigator. Because he was so sleepy, Sune would sometimes say things that did not make sense. There was nothing wrong with that, participants were told. It was perfectly all right to say silly things. Unfortunately, he was also going to say some things the wrong way, and since he really did not want to do that, participants were asked to help by telling the investigator if a sentence was said in the wrong way. When this happened, Sune asked for help in making the sentence right without changing its meaning. Several practice trials were performed before each of the two (i.e., English and Swedish) parts of the test. The monolingual subjects were given the Swedish set of sentences only.
As described earlier, the primary task concerned the detection of grammatically erroneous sentences. The next step was to correct the errors without changing the semantics. When a child rejected a sentence as incorrect, she or he was asked to correct what was wrong. Participants scored one judgment point for each correct detection. It should be noted that only grammar-related judgments were scored as correct. Accordingly, a (correct) rejection of an ungrammatical anomalous sentence followed by a correction of meaning was considered a judgment of meaning, not grammar, and thus earned no points. A correction point was given if a child managed to correct the sentence without changing its meaning. If the subject failed in the first task, no questions about changing the sentence were asked. According to this scoring procedure, the highest possible judgment score was 16 points for each language. In the correction task, scores could range from 0 to 8 points. Analyses were carried out according to the four sentence categories formed by the semantic and grammatical dimensions (see Figure 1 ). 
RESULTS
Symbol substitutions (control component)
The bilingual children produced a significantly greater number of successful substitutions than their monolingual peers, as can be seen in Table 4 . A oneway ANOVA returned a significant effect of bilinguality, F(2, 51) = 13.65, p < .0001 (post-hoc levels at p < .01 between the monolingual and partially bilingual groups and p < .001 between the monolingual and highly bilingual groups). Within the bilingual sample, the difference between the two groups was not significant on the Swedish part of the task (post-hoc testing according to Scheffé's method). For English substitutions, a one-way ANOVA returned a significant effect of bilinguality, F(1, 36) = 4.36, p < .05, with the highly bilingual subjects achieving the highest number of successful substitutions.
Grammar judgments
Anomalous semantics (control component). Both bilingual groups carried out higher numbers of correct judgments of Swedish grammar as compared to the monolingual group, with the highly bilingual children attaining the highest scores (Table 5) . One-way ANOVAs returned significant group effects for grammatical anomalous sentences, F(2, 51) = 6.98, p < .01, as well as for ungrammatical anomalous ones, F(2, 51) = 5.33, p < .01. Post-hoc testing showed the differences between monolingual and highly bilingual children to be significant at p < .05 for both types of sentences. Also, the highly bilingual children tended to succeed somewhat better in judging grammar in both the grammatical and ungrammatical sentences in English (i.e., their strongest language). The differences, however, were not statistically significant -F(1, 36) = 2.02 (n.s.), for grammatical anomalous sentences, and F(1, 36) = 1.23 (n.s.), for ungrammatical ones -and may be unreliable.
Furthermore, it should be noted that almost 95% of the ungrammatical anomalous sentences were rejected as incorrect. However, in the correction task that followed many children identified and corrected only the semantic anomalies or both semantics and grammar. In either cases, the judgment was considered incorrect.
Meaningful semantics (analysis component). Judging the grammatical meaningful sentences was found to be the easiest task in both languages, resulting in ceiling effects for all groups (see Table 5 ). For the ungrammatical meaningful sentences, the highest numbers of correct judgments occurred in the bilingual groups, F(2, 51) = 5.54, p < .01, with the highly bilingual group performing significantly better than the other two groups (post-hoc p < .05). With regard to the English sentences, there was a significant effect of degree of bilinguality, F(1, 36) = 4.86, p < .05, with the highly bilingual children producing a greater number of successful judgments.
Corrections (analysis component)
Generally, considerably fewer corrections were made as compared to judgments in all groups. To some extent, this reflects the testing procedure: the correction task depended on successful judgments of ungrammatical sentences. However, most of the subjects who did make correct judgments produced considerably fewer successful corrections. (Relative correction scores are summarized in Table 6 .) The highly bilingual children attained the largest proportions of successful corrections for the ungrammatical meaningful sentences, F(2, 49) = 5.73, p < .01, and differed significantly from both the other groups (post-hoc p < .05). The ungrammatical anomalous sentences revealed minimal differences between the groups. With regard to corrections of English grammar, no differences were statistically established, F(1, 29) = .73 (n.s.), for ungrammatical meaningful sentences, which means that the two bilingual groups did not differ in the number of corrections relative to the number of grammar judgments. Nevertheless, it is worth noting that the highly bilingual children made nearly twice as many corrections of meaningful sentences than the children in the partially bilingual group (see also the Swedish ungrammatical meaningful sentences in Table 6 ). Note: Means are based on corrections in proportion to the number of rejections of ungrammatical sentences.
Task correlations
Intercorrelations of all task scores were carried out to give a rough picture of task validity. Relatively high correlations were found between control tasks: judgments of grammatical anomalous sentences and symbol substitutions, r(36) = .44, p < .01, for the English tasks, and r(52) = .54, p < .001, for the Swedish versions. Apart from a moderate correlation with judgments of Swedish grammatical meaningful sentences, r(52) = .25 (n.s.), the substitution scores (control task) did not correlate with any other analysis tasks. Also, the grammatical anomalous (control task) and ungrammatical meaningful (analysis task) sentences were interrelated in the judgment task, r(36) = .31 (n.s.), for English, and r(52) = .29, p < .05, for the Swedish subtask.
In the correction task, relatively strong associations were found between ungrammatical anomalous sentence corrections and judgments, r < .56 for each language, as well as between corrections and judgments of ungrammatical meaningful sentences, with corresponding coefficients of r < .49. To a considerable degree, these correlations are artifacts of the testing procedure, as sentence corrections depend on previously made judgments. It should be noted, however, that the correction scores did not correlate positively with any of the other tasks. In a few cases, negative associations were found. However, these were very weak, never exceeding r = −.13.
Language effects
Generally, the bilingual children were better at carrying out the tasks in Swedish. In the symbol substitution task, for instance, the partially bilingual children accomplished approximately 50% more substitutions in Swedish than in English, while the highly bilingual children performed approximately 25% better in Swedish (see Table 5 ). A two-way ANOVA of substitution scores returned significant effects for language, F(1, 72) = 8.06, p < .01, and for group, F(1, 72) = 9.35, p < .01 (interaction n.s.).
Substantial differences in judgment performance over languages can be seen in 
DISCUSSION
In accordance with earlier research within the framework outlined by Bialystok and Ryan (1985) , the present findings indicate a positive influence of bilinguality on children's ability to control the processing of linguistic information (cf. Bialystok, 1986 Bialystok, , 1988 : the children in both bilingual groups outperformed the monolingual children in the substitution task. To some extent, this could be taken as evidence for the bilingual subjects' superior concept formation skills. The present task, however, required more than straight word substitutions; it also required that the subjects violate a number of grammatical norms. The bilingual children were more ready to abandon formal linguistic conventions in favor of an alternative set of rules. This is not easily explained in terms of concept formation skills. Rather, the explanation may be found in their ability to select and apply (linguistic) knowledge at will (i.e., in their superior selective attention skills). In the second control task (judgment of anomalous sentences), children of both bilingual groups produced more successful judgments than the monolingual children. However, only the highly bilingual group differed significantly from the monolinguals. Nevertheless, the partially bilingual children (who were not very strong in Swedish) performed somewhat better than the Swedish monolinguals. Actually, this finding is somewhat striking. Closer examination of the specific subtasks indicates that these findings may well reflect an association of the two skill components in the judgment task. If grammar judgments require control as well as analysis skills, which is supported by the moderate interrelation between the task scores, the less bilingual children would in fact be expected to perform better than monolinguals (due to higher control skills) but lower than the more bilingual children (due to lower analysis skills). Although interrelated, the two judgment types (meaningful vs. anomalous) seem to place quantitatively different demands on the two metalinguistic skills; the anomalous judgments were associated with the substitution task, whereas the meaningful judgments were not (cf. Ricciardelli, 1993) .
It should be noted, however, that it was the grammatical anomalous and ungrammatical meaningful sentences that revealed the most interesting findings in the judgment task. The grammatical meaningful sentences were obviously too easy, producing minimal differences between the three groups. The ungrammatical anomalous sentences, on the other hand, were apparently too confusing for most children, as shown by the relatively low occurrence of grammar judgments. A considerable number of children seemed to reject these sentences due to the meaning distortions, as revealed by the correction task.
The correction task results also suggest, if only tentatively, that early bilinguality may affect the process of knowledge analysis: the highly bilingual children made the highest number of corrections (weighted against the number of judgments), whereas the less bilingual children performed approximately at the monolingual level. Considering that the partially bilingual children were much less proficient in Swedish than the monolinguals, these findings would not be expected if analysis and control were independent dimensions of metalinguistic ability. However, somewhat similar findings were reported by Galambos and Goldin-Meadow (1990) , who found that young bilinguals not only managed to detect and correct various grammatical errors earlier than monolinguals, but also, to some extent, seemed more grammar-oriented when explaining such errors. Consequently, it would seem reasonable to ask whether the restructuring of linguistic knowledge (i.e., the process of analysis) starts somewhat earlier in bilinguals. Specifically, it could be argued that, in the course of their daily communications, bilingual children are "forced" to create various hypotheses about language structure (perhaps particularly for the weaker of the two languages), thus continuously elaborating on their linguistic knowledge. This may not always result in actual knowledge of the "right" formal categories (e.g., syntactical rules); many hypotheses are bound to be wrong in a normative sense in that they do not fit the linguistic conventions of native speakers (e.g., resulting in failure to carry out successful corrections). The point is that, regardless of the outcome, such elaborations necessarily entail an explication of linguistic form. In other words, the linguistic representations of bilingual children, whether they comprise a knowledge of correct grammatical rules or merely false hypotheses, become explicit at the formal level at an earlier phase than the representations of monolinguals.
Another interesting pattern that appeared in the results concerns the relative proficiency of the bilingual children on most of the tasks in this study. Judging from assessments of language balance as well as teachers' reports, most bilingual children were more proficient in English than in Swedish, yet they carried out a clear majority of the tasks more successfully in Swedish (i.e., their weaker language). This was particularly evident among the partially bilingual children. Although no such language effects were reported in previous research, this finding could certainly raise some interesting issues about metalinguistic functioning in bilinguals. One plausible explanation may be that bilingual children need to attend to the weaker of their two languages more frequently in the course of their daily activities, thus routinizing certain skills related to the control of linguistic processing, such as monitoring their own utterances for grammatical errors. This might explain why the partially bilingual children performed better in judging grammaticality in their weaker language, particularly in the grammatical anomalous sentences. It may be noted that this difference disappeared in the correction task, where actual knowledge of grammar was needed.
The present investigation generally supports the dual component model outlined by Bialystok and Ryan (1985) , in that the strongest findings concern one of the two metalinguistic skill components -control of linguistic processing. The findings concerning the second component, analysis of knowledge, are somewhat equivocal. Nevertheless, results from the correction task suggest that the process of reorganization of linguistic knowledge into abstract categories may be triggered by factors related to bilingual experience. Finally, the present findings suggest that bilingual children are more ready to apply their metalinguistic skills in their weaker language. It would seem reasonable to view these findings as a reflection of everyday language practices. However, this issue must be explored further in future studies.
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